2.EXPERIMENTAL METHOD
Friction and wear tests were carried out by using ball-ondisk tribotester installed in the vacuum chamber as shown in figure 1. Ball and disk specimens were aluminum oxide and glass, respectively ( Table 1 ). The wear track diameter of the disk was 10mm and the normal load was 0. 25N 
Fig. 1 Schematic Diagram of Friction Tests
evacuating the chamber down to 2 × 10 -4 Pa, a gas was introduced up to the test pressure. Table 2 shows the properties of the introduced gases. All friction tests were performed at room temperature. Table 2 Properties of the introduced gases
3.RESULTS
3-1 Wear of aluminum oxide in CHF 3 gas atmosphere Figure 2 shows the effect of CHF 3 gas pressure in the test chamber on wear of specimens. After the evacuation of the chamber at the pressure below 2×10 -4 Pa, CHF 3 gas with different pressure was introduced to the chamber. It is clear that the wear mode of both pin and disk was changed at 10 3 Pa pressure. Al 2 O 3 ball was worn out only over 10 3 Pa. On the other hand, the wear of glass disk was gradually suppressed by increasing the pressure. 3-2 Effect of atmosphere on wear In this study, the tribological characteristic depended on the atmosphere in sliding Al 2 O 3 ball against glass disk. In CF 4 , Ar, O 2 , N 2 and vacuum, only glass was severely worn out leaving rough surfaces. In air, both glass and aluminum oxide ball were worn out also resulting in rough surfaces. In CHF 3 over 10 3 Pa, glass wear was suppressed and aluminum oxide ball showed some amount of wear leaving flat and smooth surface. Figure 3 shows SEM images of wear track on Al 2 O 3 ball surfaces. For comparison, as-received surface is also shown. Figure 4 shows the comparison of specific wear in CHF 3 and CF 4 gas atmospheres. In CHF 3 , wear of glass disk was suppressed. CF 4 gave totally opposite effect on wear. 
3-3 Surface analysis
The chemical structure of the wear scar of Al 2 O 3 ball and glass disk were investigated by XPS. Figure 5 shows the spectra of F 1s and Al 2p of inside the wear track on the Al 2 O 3 ball and glass disk rubbing in CHF 3 gas. It is indicated that Al 2 O 3 ball surface was fluorinated to some extent and relatively soft fluoride transferred to the disk surface. The tribochemical products are the mixture of oxide and fluoride. 
DISCUSSION
The result of Fig.4 could mean that hydrogen atom of CHF 3 gas plays an important role. We hypothesized that these phenomena mentioned above are correlated with the behavior of micro-plasma generated on the friction surface. It has been observed in recent years a significant amount of micro-plasma is generated near the contact area over 10 3 Pa 4) of ambient gas. The effective polishing over 10 3 Pa is attributable to the decomposition of CHF 3 by micro-plasma between the ceramics surfaces.
Therefore to clarify the roles of CHF 3 gas and disk in this characteristic wear is essential, if CHF 3 is to be applied to a machining process.
CONCLUSIONS
Fundamental friction and wear properties of Al 2 O 3 ball against glass disk are overviewed and summarized as follows. 
